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1 I CLAIM: 

2 1 . A metbod of dctenniniDig characteristics of samples comprising: 

3 a. building algorithms of the relationship between sample 

4 characteristics and absorbed and scattered light from a sample having an interior; 

5 b. illuminating the interior of a sample with a broadbaii d. fr equeDcy 

6 spectrum; 

7 c. detecting the spectrum ofabsorbed and scattered light from the 
S sample; 

9 d f.y.a^ winft the d^^^cfed soectruiP of ah.;ort>ed and scattered lifibt fron^ t^e 

10 »o«. pi>.wt, the algorithms: calculating the characteristics of the sample. 

y I 2. The mefliod of claim I further comprising: 

j2 a. building the algorithms to generate a regression vector that relates 

13 the a.VIS and NIR spectra to brix, firmness, acidity, density. pH, color and external 

14 and internal defects and disorders; 

15 b. storing the regression vector, in a CPU having a memory, as a 

1 6 prediction or olassificatton calibration algorithm; 

17 c. illuminating the sample interior with a spectrum of 250 to 1 1 50nm; 
Ig d. ii^utting the detected spectrum of absorbed and scattered light 

19 from the sample interior to a spectrometer, 

20 e. converting the detected spectrum from analog to digital and 

21 inputting the converted spectrum to a CPU; combining the spectrum detected; 

22 f. comparing the combined ^irum with a stored caUbration 

23 algorithm; 

24 g. predicting the characteristics of tiie sample. 

25 3 The method of claim 1 further comprising: 

2g a. the characteristics are chemical characteristics including acidity, pH 

27 and sugar content 

2g 4. The metbod of claim 1 ftdther comprising: 

29 
30 
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1 a. the characteristics are physical diaracteristics include 

2 density, color, a$)pearance and internal and external defects and disorders, 

3 5. The method of claim 1 fimher con^Jrising: 

4 a. the characteristics are consumer characteristics. 

5 6. The method of claim 1 further comprising: 

6 a sampling is-of samples ficom the group of C-H, N-H or O-H 

7 chemical groups; 

g illuminating of the interior of the sample is with a firequency 

9 spectrum including visible and near injfrared light; 

J 0 c. building algorithms for the- ^correlation analysis separately of 

1 1 Brix, fiimness, pb and acidity in relation to the light spectrum output from the 

12 illuminated sample; 

13 d, detecting the spectrum ofabsorbed and scattered light from the 

1 4 sample with a light detector 

15 7. The method of claim 2 fiarther comprising: 

16 a. illuminating of the interior of the sample with a frequency spectrum 

17 of250toll50nm; 

Ig b. fifltecting the spectrum ofabsorbed and scattered light frotatbe 

19 5^ p1e with at one light i^^tor: the a ^ 1ea5;t one light detector compris.mfeat 

20 lp^s:t nne light detector fiber^ shieldmg the at least oi>^_ Hght detector fiber from the 

21 illuminating spectrum; 

22 c- measuring the spectrum for chlorophyl at around 680 nm; 

23 d. correlating the characteristics of Brix, firmness, pH and acidity 

24 with the measured spectrum. 

25 g. (Currently amended) An apparatus to predict cfeyiracteristics gf a 

26 sample u cifoiumA^ mclliuJ of claim l -conq)rising: 

27 a. sit }f^^ one broadband light source; a sample having an sample 

28 surface and an interior; input mechanism of positioning the at least one light source 

29 proximal the sample surface; 
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1 b. at least one light detector; output mechanism of positioning the at 

2 least one Ught detector proximal the smtpXe surfece; 

3 c. at least one mechanism ofmeasnring the Ulumination detected from 

4 the sample. 

5 9. (Previously Amended Preliminary to CXffice Action) The apparatus of 

6 claim 8_9-further comprising: 

7 a. the at least one illmuln4ti o n ligbLsource produces a spectrum 

8 within the range of2S0 to 11 50 nm; 

9 b. the at least one mechanism ofmeasuring the illumination is a 
10 spectrometer, the spectrometer has at least one input; 

1 J c. the at least one light detector is a Ught pickup fiber, the at least one 

12 light detector coUects a spectrum which is received by the at least one spectrometer 

13 input; the spectrometer has at least one spectrometer output channel; a CPU having 

14 at least one CPU input; the at least one CPU input receiving the at least one 

1 5 spectrometer output; at least one computer program; the CPU is controlled by the at 

16 least one computer program; the CPU having at least one CPU output; the at least one 

17 coxnputer program causing the at least one CPU output to perform the steps of 1) 

1 8 calculation of absorbance spectra (173) occurs for each at least one spectrometer 

19 output channel 1 ...n, 2) combine absorbance spectra (1 74) into a single spectrum 

20 encompassing the entire wavelength range detected from the sample by spectrometers 

21 l...n (170), 3) mathematical preprocessing or preprocess (175),-c:g7 fejLsmoothing or 

22 box car smooth or calculate derivatives, precedes 4) the prediction or predict (176). 

23 for each at least one spectrometer output channel, comparing the preprocesscd 

24 combined spectra (175) with at least one stored calibration spectrum or at least one 

25 calibration algorithm(s) (177) for each sample characteristic l...x(178), 

26 ergXOTi^sing brix, firmness, acidity, density, pH. color and external and internal 

27 defects and disorders, for which the sample is examined, followed by 5) decisions or 

28 further combinations and comparisons of the results of quantification of each 

29 chafacteiistic.l...x.e:gssmE£fedeterminationofmtemalm^ 
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1 of disorders (179), (180); detennination of color (181); determination of indexes such 

2 ,»oleatingqualityindexl82,appearanceqiialityind6x(183)and concluding with 

3 sorting or other decisions (1 84); 6) sorting or other decisions (1 84) may be input 

4 process controllers to control packing/sorting lines or may determine the time to 

5 harvest, time to remove jBrom cold storage, and time to ship: 

6 d. the sample is from the chemical group ofC-H,N-0, and 0-H. 

7 (Claim AJduJ rn.Umuuuj tj Offi^>> Ai-Uun) The ixpp<uattu uf ulaim 9 

8 fuiti^ar c o mpri&ing t 

9 A. lliL al l e dia out i,pLLUamau uuHJut aiL- cuuvLitcd fimn JitJilos t o 

10 Jigiul h}) al lujj>l uuft LOiivLUci bcujmc, foi t^h al luu.t on e 

U spu^uu i iiLU.! uutpul diimua. iitpul tu al luul uuu CP U iiipui, iUl ^ kaj , l uiii CPU 

12 uulpul piuviJul fui cacL al 1l.uj>L uul jipLLUuniLia uulpuL diann vl 

13 = Hic. appaiJtm uf claim 0 fmtlini cumyibins: 

14 A. dxc Iwt e uc iUumiUutloa Jiomcc a iA a luufe^Alm Imlu^cu lamp; 

15 ihu illmiiiuatiuu Ij^ U^umillcq lu tUt J.aiiiplc ^lu ' fac e fibu upticf.; 

16 D. Uii. at La^l unc lifehl delcuiui \i. a f lbci u pUca lig ht pickup; 

17 C. Uie al Lajt uiic ApLcUouietei uampiig L ^ a 1020 Uucar array 

18 de t ec tor ; 

19 i-h ? t e- aypafatiu. uf didm 9 fmaia njmpiising : 

20 A - aift at l e a&t uul lUumiMtluu .mmtc ij aju illumiualioi rfiben 

21 TliL appwatm uf Lluim 10 fmdiu Lumpiising: 

22 A. dii> M-al luul una illiuiiln&lluu &omut tumpri&cjn a pluiaUlj uf 

23 lUimuualiur rfibers; — 

24 D. QiL plu r alil^ uf Ulujumialiun GbMS aic aiia^ ul jwch (hat eacl^ 

25 iUimiiimULm Cbei is tqiudi^tunl Jjium ddjuiuiiig illauuiJiiiiuu Cbu>^, aii. al lui^t o ne 

26 llgliiaan.U;x ii pu.»iltunul lcuUuIIj lu Ihe atiaj uf mmnmaauufib CTS: 

27 13t TUl. appmuluA uf Uahu 1 1 fuithu cumpvising: 

28 A. die plmalilji of illtimiiialiuu fibtiJt aic mmpriMAl uf 32 

29 t UmiiluAtlun fibers. 
30 
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1 TUc apv^alua uf ajim U fmdiU i.umjtJiiAin6: 

2 A. lliL illiunkidiiuu &uuitc Ia a J w lungj-tuilulugui lump. 

3 -i^, TLt appata t u& uf claiiu 11 fmUiu uimpui.iixg,: 

4 A r an. plui dUlj of illujuuimliuu ^mt^. ij. LumiJAi^ of i w u 50 w Ugh t 

5 suutccs; 

6 D. diL al \uiii vM UglU dLtLLlu.1 in L u mpiij>(>a uf a vlmAUlji of ligh t 

7 detec to rs. 

8 ^t^; Till., appai - atvu. uf daim 14 fmiliu tumyujane: 

9 A. ilic pluiJliL^ uf li^jlu d>itu.UjiA uii. MfA^ml &IU.1* il^A t tjjLli light 

10 dulixUii L> equiJialaut fiuut Adjuiiiiiig ligUl jLHiat e M. 

y\ i^h — Tin. apparalUA uf daiuH5 fm l hc f Luuipdiiflg! 

12 A. Ojh. plmaliLj uf UfelH dLlcLluu cumyiij^ lv^>>my t^" ^^tjU^ tLlcaors. 

13 Hie Apparatiu. uf cUim 1 1 fmllM cuiiipii.i^ii»g : 

14 A. Uia Ulumiiialiun .wiiill e o myu&cJ uf aii Olip& u iJal icfl c ctor with 

15 teviua a 50 w bulb i^Ub Luuliiib fau. plmalit^ uf iUumiiuliuu ril»u. Li cumpaJ.^d 

16 of AL l u ij>l uuc filiu upUu CbLi fui UaAiAmi.^^iuu uf diL Uglil . u mu. lu Qn. ^^auipk 

17 sm - face : 

18 D. gi^ at laasl uu l fil ia l upU». aud t he at IulsI uiic ll|^ t dc t c ctoi spring 

19 Li^td uaaimt t hu «iiupk mfacc^ Hil piu>WL uiulul li> Oil jpimg biaAkife limited 

20 liji tilt. charaLlci uf Hit sample. 

21 -19: ae - appmatu5 uf cluiin 10 fmllier cuiiipflsing: 

22 A . dx^^ al kaM uiiu IlliuixktaLiuu juuilu Ij. ji J w timfj.Alu.u Lal u gcu lamp; 

23 a^L al luul unu llglil dLlcUm is a Miigit fibui upUL Cbu. IUl .m ii miuaUuu j>c.uretr i s 

24 puAiauutd u^imiM die sample &uifju, 180 dcijii^u Ji>>lal tu Oxe dci LL auu fib er ; 

25 20;^ — Hiu appatalm uf duim 1 1 fiulliu c u mpuilug: 

26 A. a pulaiLmtiuu fdtai Ia pusiduued bctwoou aic ai lcaj>i uil fc 

27 illmiiinati o n suuill and Oil j^nple; 

2g B; a iiutiLhliiu pulmlgaUuii miti is po^iiuiicd lct*etu ilic at Icaj-t one 

29 Hglil dit.Ui.etoi ami llin, i^ai Ktpter 
30 
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J Tlic appaiatus of claim 1 9 fmllia compiiAmg: 

2 A. Uic pularu^Uuii filU-i i., a Uu»^ pulmu^uii fiUci. tbc uiatulimB 

3 pulAikuLiuu filter Ij. a Imcm pulaiiiiiUuii l i Uu iuULliI 90 J l ^il lj I n n 1 Hi ^hr 

4 yu i laiimllua filter. 
5 

6 

7 Ail jiypmaluA yufummig the iulIIiviI uf adlm 1 u j iupiiAioe : 

g At a1 Iwl u uL lialit w'.uuita; a AauipL luviug au Muuplc .^uifaLO uud wi 

9 imeilui> iiivut mec,Iwu^u uf pu^Uumiig Uil IcaM l>uu U^iL Jomi-o piuJUiiial die 

10 ^lyk mfcu^a; arictta t mic diu ti c r m l LiiuLaialc Oic dl luul auu Ut - lil iuuiL^. mid t he 

11 sampL. »liL aL lutut uiii. ligUl avuill hauUig a iJiup uutyut; 

j2 B. At Itaat o ne lialt^ qLLLLtui, uulpul minJiaiium of p u&iauiiiiife th e-at 

13 lu^i uuL Ilfclit JutLLlui piuAiiiul Qit Aimipk .uifaLc; ai La^l uul LulliiumUi^ Iroff 

14 iiiiuutuJiulo t he At lLa.^t one ligUt dLlLLlui ouJ Ui>> MUiplt suifacc, at luMt o n e 

15 jtuvUimU^m uf m^a^miiij; Uit illmitiuiaiuu J i- tiLtl^a .Qom Uiu ^aiupk .mtfuL-c; 

15 C. at luul uiiL icfcitum liglil da t a tJ i dii - e ult J lo iL^ lauip oaiyaU At 

17 lqu.t UUL AlimteJ iiiLumcJute tlic at luul uuc iLiu^m.^. liglU Uauct o i auJ tlio at leas t 

18 uut lamp uuliJUt. M\uii.i uul met^luuiMU u f mcAiUiLufe Oil mmmiuiUun d.^teete d^oin 

die lAiuy utitpu t . 

20 23. Tlw luelliud uf duim 2 fui - tlie r uiuiprismg t 

21 A. usk i fe Uic iJitJiLli-J diMALtuuticA o f Qil MiiiplL iii i,umlliiaa e n as 
fb llut. . ,. u^iufe tliL luliu uf Oil gugai tuulmt lo acltl tumtul to bettu piuliot t&ihii 
qualilj;, lA^ic, .twLLi/Aum laao; mlug Uic »,umbiiitJ JaU fiuui t wu ui uuii, of the 
fefl uwlug. cumuii. aciJ LUiitLiiU JCimne^, tolui, Musi auJ iutetoal 

25 

Jiwuiui. tu havu pinliLL uatiufl quali t y - . 

26 

2^ 24. TliL uictln^d uf claLu - 2 fuiihei ' eeiiiyil&ing: 

A. t^iiiAiig Aaiuplc JAU iueluUiug > » ^Uiliife \)y Mm>^^ pfm.m,c Aunaajj iimaiu 
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1 ^emUig hs ^mni>\^ puAiauu ^ui.iii^i luUiUi Uit^ p u MtiuiifluuiUuii of Uil smijiU 30 

3 iuu,ui^ uiLJMU Lav uife uuipu t ^ tu a uiuxpulu piu^aiii uiuUulLil CrU> aiL. uomputer 

4 ^ ^ giaiii LuuUuUcJ CPU J tlciii mxaig if Oil .muiplo 30 bi^utfe mo>umL J ii at tl ir 

5 upiiuijl luUitiouC^) fui Ap^^cUmniue^^mmiLiiU Luuipulu yiu^AUi miit ro Ued 

^ 24A m im ! .tlJiuU uf Llaim 24 fmLUu (.uiupii.!.mg: 

g 

A. picAuite AcubUife lULaiiit u apiOjJuuL^ ^ummg mea n s. 

9 

24D. m unwUtud uf Lljiiiii 2 4 A fiudiai Lumpiismg; 

A. yuAiacu wiuiiig mLUiiJi b m uiwJu ui yul^ feCU>.jaUJi (330) dae,cUi\e 
j2 Aduipk i^uii^cjut (29J) muvcmml auJ pi -o vidixife uii^ oi mute LlmUumL ui digiUil 
^3 Mgujli. CrU (172) ^^IulU imaiiLcj, l)j tumpulu piu^am luuUuI, luhUuI Mgiialr 

14 t triulliat i ; auil J^lup m^quiMlluu uf apactra. 

15 24C. m mcaioJ uf claim 24D fm ' Uia LUiuprising : 

16 A. Juiumimus. >^ump^t^^ piufeiam luuU u U&J CTU Umimj, fm yufuimiiig 

17 lufuuitx lLi.tiiV6 ufliglil AUiiicc bmp. ■s^^LUuiuuta pcrfuniAag o f iLfuui^ iLiling of 

18 UgUl &amLU luL u p& duJ u f Ay c cUom^U.! ^P^^^ "^1^"^ ^""^ a L i i^ ctciia. 

19 24D. TLl. mcatuU uf daiiu 24C rmQia wmpil-Jag: 

20 A. Ic^Ou^ uf tefuuuLC mclmliiife . i u i!. JJ . iiitmLuL uf Jiuk j.pu.Ua mid/ji 
^tfuaiuu apctUa aud'uA siaiiaaid/LallbiaUoiJi AjmplLj.. 

g4jE r m iHLlliuJ uf uLuim 24P fiuU i fci t.umpmi n g: 
A. llfelil sou r ce lamp U^ii L ullLcaun atliic «t J uting a eoMimaluii ' ku& (78) 
Mid ai uCUli llfeLi umuuii^iuii mL^m iiiLludliib fox cjumplu fibci upQtA Uj Uans fer 

25 

die llgUt llmtljLu.t urtaaeLul wiOi tlie ^iiple (30) lu Hiu ApLtUumLti.i(A) (170) 
27 JaLului.y (200). If AJiu JKiaiplL (30) is picjcui, utliu fiJuciiuc mui^uiLmuil^ me mode 

29 lefeiui^. ipcHia (lamp iuUMihl t y ^id mlui uulpul). jliiiiJmd^caliUuUuii MinplM. 
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3 pieM^L iiiduat, bal OIL iiul Uinitcd Lu 1) ui uu. mmt^ a icfumcL jpccUi uu (iutLiisity 

4 vj,. wavdmuap lifelil ! i:» »ulc(a), 2) muu.mlufe di>. Jaik cm i mL Qiu lifilH 

5 cuuJUium) of uii. Ui mmu ip LLUu maa(^) (170) a.l.aui(.) (200), UiauJliib lut nnt 

^ limiica lu Lb., .wmuplc jpcLUumLtLi(i) (170) auJ dit iLfuuiLL ^L^um atb^js) (170), 

^ a itJ 3) ■ ,LAiiJaLa m caliUaQuu jiiuipLj> oi filtuiA (130) ui timtcrial. 
8 

sdiupL culll^^yell uii a Lomcj^ui vaiil^ m mu L iuu. ^iiylL pu^iiuji J.mrhi£, 

j2 mt^i of Oac pu^iauMuLUliuu of t he AauipL (30) iclaUvL lu Uiu yuiul uf .Vl^U^m^ 
j3 nre«i.uxmiuul, pic&uic^ itming mcam oiid pu^lUuii jcu^iu^ muim La^mfe uutpute to 

14 a tumpuLci pioj^axu luuUuILJ CrU> am i^omyuiu feiuyMii »,miUuIled CPU 

15 jLiLiiimilug If t ilt AauiyL (30) lo-iiife mtajmi.d ii. aL Oil uplinud tucation(BH br 

16 aptcuum muu^uiLiiicm, Jit coiuyuiu piu^^ani t u uUuUtJ CrU j L i Li uiiiiiub if a 

17 i^iplc. iR - yimiat. 

18 25A Tlic uypaiAiuL ! > uf claim 25 fiuUiu ujiin/iljing: 

19 A; pitwpce & e iisiJig mcaiih i^ a |jWAiiiiiL> jLiui ug maam. 

20 aJD. Hit ajppuialius uf cLiim 25 A fuitliu ujmpiiAiuB: 

21 puMU u ii aumlua -m^"^'^ moudu UJ piAsL amaa lui (330) delecting 
^ triple cuuitjui (295) mu v^Mieul aiid piuuJing uue ui mere eLcUuiiie ui dIfeiUJ 

st smili> l u A CPU (172) ^^lucli liiiLialL.^. Vy ujjmputLi piugiaiu luuuoI, cuiHiul Aigaals 

24 

lu luiUate and Atop ac q uiMlluu uf Aycc t ra. 

25 

i5C. Hit appaittlUA of i>laim 2JP fuJid."^ ujiupiiaing: 

26 
27 


A. eumpuLu piufeimu ujiiiiullad CPU lUuIug f o r ycifuuuiiife, lefuuitt lutmfi 
2g uf UjjH ^lU ' ce lamp. j,pLcUuiiictu peifuiuatifc uf iLftiuitc lu-dufc uf Uglit .uurea 
29 tamps and uf ^pLcUumtlu iteuvmb J>pi,t>Ua input iium OlLllUji.. 
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1 2gD. TliL. iipyaiatu^. uf Uaim 25C fuithu L umpi - Uia& : 

2 A. iLfciu>c^t » !,Miufeixi'.luJiutiiu»-a - .mLmLmuf Jaik^^jji^UAaiiJ/ui lau&nce 

3 spema and/ o r sta B tJdnl/LalibmUun ixiauplas. 

4 25C. Tlifc appAiatm. uf daiiu 2JD fmOi ei cmuptUiiig. 

5 A. llglit Mui^^ Imup Ufclit ujllu.auii aclilnitd uiiiig a i.ulliiuali[ife luu. (70) 

^ die llgbt Uijit ha^ mmuLlca widi Qiu ^ipk (30) Uj Oic apunumuU.i(j) (170) 

^ d e tcuuij. (200). If uu ^luplc (30) is piutcuU udiu iLfLicuLc mta.uiLmLiiii> mt nmde 

Lu UupiuvL Alabililj mid ^lluiulj Judi yii.viuLiJ.lj mtiiUuueJ ddtk spect r a. 

iLfuLucu j,pLCtia(lamp iiitcusUj aiiJ wlui uulyul), ^il jUmJmJj^u i libiatluu .i ^ nip l r-. 
j2 wliicli ma> ' be vyiluil filluj ui pul^m i iiA ui ui&uA^ malLiial widi laiovmi and 
j3 igpcauilk ^piLc U al dimaL-LLiigULit. MLaAiue-muiL^ IkU oil maJu wLuii uu Aaiiiple is 

14 iflfthcul uiduds but me uut UuiUlJ lu 1) mou^mlufe a iLfftimuc .^pCk.Umu (iiilemi tj^ 

15 v&. wjiv oluigaO uf dia- light j.uun>c(A), 2) muumiug Oil. aaiK t^mm il (iio light 

16 couOiUuMJ.) uf uuL ui mui., j>pL.^Uumelu(j.) (170) d e i e cLui(s) (200), inJuOii^ lut n u t 

17 liiuitul lu LU.. ^uplc J.pLLUum t tu(i.) (170) and die xau^u^L j^pcct Lmu<.tu(^) (170), 

18 mJ 3) i.taitdiud ui udibjitrtluu hnuiAca oi fillLU (130) u i lUixtc r iAl 

19 26. The mctliud uf Uaim 2 fuifliu tumpmixig ? 

20 A. muij.uiiug n^fucuc i . muu.uii!JtteiJt cbaiij^cj iu UbIh Aumct lanip 
mtc iisity u i ^ olui uuHiut, a itfauicL ipLttf o mutu uulpuL and uulpul uf J4it > ^ ' idmeter 

m e an s . 

26A. Tht luediud uf claim 26 fuiUw i i Lumyii>umi,. 

u&Uig fibLi - upUtJ* OM ftte itfume^c UaUl UMUiJulABiuu means. 
2CD. TliL mLdiud uf cljim 20 Auihci uimpiijiug,: 


22 
23 
24 
25 
26 
27 
28 


30 


85 


Received from < 5097353585 > at 1013103 6:13:00 PM jEastem Daylight Time] 


OCT.03'2003 13:54 5097353585 


LIEBLER, IVEY S CONNOR 


#3698 P. 018 


1 a 6C. Tli i LmcaiuJufdAim20fiuUiLicumvAUiug : 

2 A. pu^^iliuum^ Oil iLfuuuce UgUl UmiAiiiiJ^Aiua mtaiu, M lli c Uglil ^vumcc 

3 lAmy, lu alloxv uul^ liglit fium Hfelit Aou r cc l^ip tu Lutu iLf u u uce Ug^ 
^ U JAismLssi o u means. 

5 2GD. The m L UiuJ o f r feilm 2GC fa r lliu cunipiLmg : 

* slmUev by almltu coutcul uiLaas, 
9 

2611 The melbod of claim 26 fuf11i & ?i c&mpnsmg : 

10 

A. Uifla&iiriiig, by Ujic iufuLiiLu ^^LtUuUAiLt&r, cacli L^^t jiUUXLL lam p 
j2 CPU, Aloiine iii di>. CrU luluuit^ tMaveluigdi Apu.iimn pxufilc f ai uiai light 

15 l e feieuLC ^pccymuau uutpul, aUcimUdug fium tLu campMli >u u Qit co uOiaou of t he 

16 tiglil wuucti< lamp. 

17 20r. The mLLliuJ uf tlaliu 2 fmlliu cumpui.Uia.- 

18 A. UAiug the J c i acle J s pu ^ U iuu ^^ a lOumtc jp^^mmu, f u i vmpui. L. j. of 

19 ^iiculAtiua jiii abAuiVmitc ( u i lug im.) sy^\x\m, wliidi L liucai willi cautciiUution 

20 (e.g.. puicml DuA Of Aridi t y o r p u mids of fmmiLi,3, etc.). 

20O. Tltc. mtdiuJ uf dttim 20D fuHliu cuiiii)iim^6= 

A. Uuji i ife till uf JiL lifela Aliu tl oi it uf tlic i t feim».>. UglH ti^mi^-Huu muui^, 

Alluwrna a JariLcuiitm (uu W^d cuiiJiUuu) mgamiLiiituL uf llii. ApcU i umttu i 170 JctcctoKs) 

24 ■ 

200 uicJAUiiii^ diL JaiK uiuiua uiiil 'As iulcmiiy valuo at uidi WAVClcugJi (oi dulLctoi) 

25 ' 

p ixel, &ubuacaut^th6 inLajmul Jmk mumH Apu.uum ubuiim.a wUh th e 

26 ' 

2j abmiuj. 330 ope n . 

2j 2611. nm m e lliuJ uf claliu 20 Airthe r cumyiij i ns! 


29 
30 
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1 A. mLa.>mln& a - i cfLiu i L c a p ecti o uictLi u utpui mid d^pU jvptcliomctor 

2 uulvul iLuk ciuAtuL, Aliiddrnfel^ dUiclJiug mcmu. (lit iiiyul lu Uil iLfumca 

3 i,pu.iiumcU,i miJ Oic myut to ^^upl^ apci-UumUci, mpullUig tUc iLfu - en c e 

^ &yocUuiu c la o mpul ouJ Oil ^uplt .^pLLUuiiiclut Lu Oil LUiuyutu wiiLiuUul CPU; 

5 suLuiR-lii i ^ till, uutpui uic^jured fiuiii Oit iLfaeucc ^tJLmuiuau, juliUaLiuib iL^ uutpu t 

^ m e aiuiftd fim» tlic. sampl e ipcct r oiwrt&r. 

7 . 

* A . aL Lajtt oac IlgUl JLlLctor 00 Im^lxife al IlulH uull oirtput 02 lu at kajt o ne 

Apn.Uumi.U.A 1 70 haviiife al lnuA uae JlU-cIui 200; al I^ji^L uuu mllmximuam, km 70 
iiiiLiiucdUta Oil al luut uue Uatit Jtlttlui 00 and a jmMplL 30, UiC Al Ica sL uitc light 
dLlLclui 00 puj;iaoutJ lu dLlcciliglii num diL .saujiyk 30, at Lajt cue Uqu .^uuilu 120 

^3 famp 123, a Uglil Ahitldiii^ Muan mltiiin^dlJle Oil al La^t uuc ligUt aulull 120 luon p 

14 123 aud a saiupk 30, at 1ul.i nyuiutt 3 10 lu \ ht li^t ahiadiug m « iaag tcndtow 

15 illimiiudU o n ura^i- J.alllj^JL 30 hy Wik. ut IljaL uul liglit s u uill 120 lam p 123. at least 

16 mic litdil mlcuupiiuu niuiuit iut e i.medla t e Uii. at Kvsi o nt U^a ^um>^c 120 toup 123 

17 Aud JiL at iLja t uiiL apulmt 310> at l u ul un»> UgUl iiUg - mp i i u n iu t au^ up M abl e^? y 

18 at iMM uiiL ligl i l iu t uiuptlofl tuuUul mums, Oi^ al Ic^m uut UtiUl .Uxtcuii pliuu cuntrol 

19 uieJAJJ> xe>.eivmg l u uUuI Mi^wUj. Hum at Lajt uuc CPU 172 havmg at l u dil u ixt llfiht 
mtuiupUuAi upgaliiig, fcoxiUul u i itput, al IfcMt one itfuun^c llgUL Lanjaiiit diig muiu^ 
i(,LcivIug Jicfuuiu, ll^it uutput JQom t he aL lLaj.t une - liglil A u mcc 120 lamp 123; gt 
Icayi uju»> ti.f » ueuu. lialt iiitcii upUuu Mtsuu. lulcmiLdlatc Oil al lcaj.t uul Uglil Aum - afc 
120 laxup 123 anil the al lu»Al uxxl iLfuuici. lifeht Ujjuimitting niLaiu,, Ait al l«^t o ne 

24 

l e feiuiu. UfeUl iiiLLiiuptiuii muuiJ. upuabL hy at Imst uul ii.fLicm:& UglU UUuiuptiuii 
lueam ujiiUul m i ^un;. Oto al LaAt o ut itfuuwLa UgLl mtciiuptiou mcam uju tro l 

26 

27 mLam 305 Rfccicuig umUol iiguali> Hum -it Icjul uuc CPU 172 Luviub ut luct one 
2j i cf u i^ uU. llgUl iutaiupUoB upuallufe uuiiUul uiitput 307, Oil at lea j.1 uut afmincc 
29 Hgiit Uammi t tlu^ mtam CI pxu vlduig m input lu iLn. at luut uuc jpi>i.Uumttej 1 70 
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1 ggcLLui 200. \ht M kabl uul CPU 172 piOviOmb at IubL uiic lamy puwu uulput 125 

2 Lu diL allut^i UUL llgUl AuuiLC 120 lAiny 123, dii^ M kMl uhl ^iJcuUumLU.i 170. 

3 tL.LLiviiig iiiput fium Jt luL!.t o ne lanuicL li^U Umumlliii^ 01 lijivmj^ at least 

4 u iic uulpuL C2 i L ^Lei^ul m luput tu Oil uL 1ul.I uu^ GPU 172. sptLU o met er 

5 uulpul 02 cjipabk uf A/D muvu^iuii tu fuim myul tu tli*- ""^ CT U 172> Ihe at 
^ te tfel uuu j>pu, tio mclu 170., XLLLiviiia mpul JCium al IloaL uuc dct^ctui uu tp irt 82 

tuu^i^LLl m iupul lu aic ^ LjuKjul CPU 172, the i.pccUumLtu uulpul 02 capable 
^ of - A/D c u iitfUM O u lu fujim Input tu Oi^ at k^t uiit CTU 172, muiuiUug mwms t o 
^ mgmil llghl .uiuLLi. 120 lampj 123. JlLulIuijv 00. ligUl luLumpauu ua-^oiU. IxUndiiig 

s huU L U 300, iUuLlu uiiiUul iULum JOJ. itfuLoxi^e Ufelu Laiumlttuig mtam 01 and 
^2 ea at - 250. uiuuJti/pul^c gcuaaloi 330 mput lu CPU 172 pxuuiOiu^ Miuplu Luuvcy o r 
j3 £95 muvuiiuil daUi. cumv^^ l^i^t!^^ ^ "P * -^^^ ^" ^'' ' ^ LuU t Lti o n and 

\4 controHtnwttons: 

15 20. m .lun-ttiuU uf 20 fmUiu i^uuipmme : 

16 A. u i uumiiiifa, as, a it^tim^ iiicaAuiuuuH. tilt ligla ^uuill 120 LmipC.^) 123 

17 iuluui t ^ »i. wavcLiifelli uuipm u^lnfe iLfl^LUii^ m^au* 360, ^.u-Bitiuiiii ' niicflLaU . b uxuins 3 6 0 
1» lu iLncU Ufeltt Bum lifelU >^uuiuc lauipj. lu u Uftht JoUxtui lia.lufe a lij^lil iIlLl^Iui uutput 

1' wluth is retr c iveJ T?y a spcUiumet e i dclct^tian ' . 

2^ 20A. TliL iiie l liud uf 2tt fuiUiu ujxiitirisinB : 

2* A. pyyuluning Jic luflc^^Unfe mLum, l> lufl t aiuii pu^iliuii muuiK lu A \)UiHson to 

.LfltL-l im f. ui.i llal'i MiuitL lai»p> lu A ngil J t lt^tui a^ dinalul iLnu^Uufe luiiUuI 
muuin 300. iHi uulpul Qmu a CPU 172, LumiullUi^ Oil itfeLUun puAltiuu lu ums, tilt gPtJ 

24 

172. viftiuuiii^ JULLlliife dii. piLjLJiLL ui abs<.ut». ufasUiuitJlL 30 aiiJ. wHtu a i LrLicnce 

iiitaj.uiuiiLiit lA lu iL inadt. LuulLtj, Jiu Jiufliiuliiife iiitoib aa dit»JiU>d bj refl euiiig tomrol 

26 . 

2^ iULam 300 luuUuUUh^ Uil iLriLLliuu puAiliui i mtmu JU. m uultml Hum u LumpuU.1 tJiuj^ium 

28 tuuliullcd CPU 172, >>iJiaiuwliig Hit itflccaufe luuuu JicLxleJ bj f luflLtluii - fc o n tre l 
29 
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2 ujnUuUcd CPU 172. 

3 2 9 . Tlit uppaijU.UA uf Llaiiti 8 fuititei tumpiuiag 

4 jitr iuntutinfr iTiui i L), puj,ilioum iLntction puj i llua uiuiii., lu A puMliuu lu I ' cfle et 

5 tigl.L nuiii liblit .^wico lajiip I . tu a WnU JoIllLu o.^ JicUul U> lunt^Uub cunL. ul i..Laiii 30B, 
^ a - , tvu uuiput fiom a CPU 172, cwUuHiufc aic iLfi.>.llmt pujUiuu ■h'.m^.. H ' ^ CPU 172> >ia 

^ umUuHiMU Ui6 rcriLCliuu p^Uiun uiluu^ ^ aii uulpuL fium a cuiupulu piufeium cuiiUuHcd 
10 . 

CPU 172. t^HliJiHwiufe Uiu luncaliiE iiiLaiiJ. aj. JiclalLj hj iLfltLUiij^ ujhUuI lULaiis 

j2 JOflLguUulliiib Uiu l unLLUuii pu.>it»uii luca i u aj mi uuLpui fium LuiupulLi piuyam 

j3 luiiUuUli] CPU 172. 

j4 30. Tlic app^alm uf daim 0 fmtliei i.umprising : 

15 A. a ligUl itflcclLu^ ui JirTujiufe budj foi obuiiikife diu t(.faaiLL j.v LCL mm 

16 luji^ alAu Ul. ubudiitd m^dmlLal iiuuliuntjf i cfcimu. muuiA 4J0> a > ^ ^mu in Fig. 

17 12 jiiJ rig. 13. lit m ix e M Hht luuiUoii wliui. aLlmil Aamylc 30 nom iallj iuummicd, 

18 wiii,,L h hLMu Ui^ liglii ^luc c 120 lauipC^) 123 aiid icfuuitt U^u uiiuj^mj.M o n 

19 uimm 320 iLudms lu QiL .yuuplt^ ^yc^^Ui^iuULi 170 aLlu.U>.i ' 200(s), iiiA ci ll o n is hy 

20 imuauu mi.aiu mdudiiife but pul lmiii»^ lu an m>iua tu i a^ aI cm 400 cupablu, upun 

^ wuuul UI iuum.> piu uidiJ Hum a CTU 172> uf upciaQan o f J^i auliMtor 410 

vjtu.Ui^ a plAU)u 420 l u uc taad 421 imJ ittiwt 422 at .^tui in Hg. IS Jiiid 13, wer, 
iuUmliug fui ^.Attiupli. i-lLLUiuil, yummali^ hyJiaulic mui uUiu muuLt, u piuiided 

25 

lo uyLiAic aic aLtiMloi by puv^u UmiUAU^iuii luumo 110^ will bt apiJii^uiat ^ Ld b }r 

26 

2y CLiuj>c of or Jvuaij/ ddll- 

3 1 ■ The meltwd of claim 2 fui - thcr comvibing ' - 

2o 
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2 Utt ■.ample LiuUlagui louuluiub, udmu ^iiullmb muuuiuuuiH,LMuallj impi uii mc 
4 32. Tlic m e lUuJ of Lliiim 2 fuiQiu >.uiujJiiAui6: 

^ die sample b uut lolUug ui iLiuhiufe. i^Uuc a iiuii iuniufe muumcm uu piu^idca 

93. Hic lULiliuJ of Uaim 2 fiulliLr &uiiiyiii>UT&: 
^ A. uliUiiilub. m a MUuplL 30 ]?A^iLS hy Uie poiiiL uf jpeeUum AW"i-^Hion, 

j2 ui Mca. oa Oil piodu ct . 

J J 34. TLl meOiud uf cMux 2 fmdiu LumpuAUiE,: 

15 UauiuliiUife llic sljs. uy uelU ' l uf Hi"^ ^aiiiplcK^ ui lUii^J, ^ u uu u ^ mm i t nrthr 

16 iBUuiU^ 2) uLiluiiigaeului j.mlL] ' ui dactl iuile i tc . t;iuiiJc data, u^;-, num uuuua u. CCD 

17 UuafeLi, 3) uliliamj^ uO i a jujo .tmuis UiauI uu uuifeiiaie, iiiJuaive, lifelii iLn u ai^^ce or- 

18 luulUplt lifilil beain curtauii.. eomoauJ i Ui udic r i uduMik.^. 

19 34A. The m e lliuJ uf clauii J4 ruith e i lAJuipiiains: 

20 A. AdjuAlUife, in ttLcuidaiiLL >vidi llJit tUaiioc si^ uf die ^ple, aieliaidi^a r e 
ipcvuum aLHuuitiuii pmaiutU-J J ui die aiiiuuiil ufUblH, e.^., hy taijiug « > at>uLmL 310 Jlxc^ 

" <gn «uvidL au imp i u^cd .^ib i ial lu uui.e uUu Apcelimu foi laige MinpU 30 ai.J/u. tu picvftn t 
^ tl e ieemi 00 J,alujiaUu.i hy li^l fm amall p.udua ^aylt 3 0 , ufe., dcLeLlui 00 uipuju r c or 

unegialiuu timo tau be for lo i xgu [Uiie puiudA fli> lAlfe^ piodua muiipltJ 30 u»d for 

sboilLi tiuit peiiudJ. fur small pjudufct. 

26 

»5 t TliL. mcttiud uf tlaiiu 2 fuiOiiLi wmpils i Bg : 

27 

29 suiglu Aaiutjle, iuuu>>iii^ pou] qualltj '^uutliu^ .puma, utkuluLui^ diu al-ioibnurr 
3° 90 
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2 iinlivlJual A^«■^.m^u rium Oil ^u.l^ u. UaUi uf .pLCUAiiuquuLj fm cucU iiiJluiJual pr o duct 

3 Aaiuplt b> a LumpuLLi yiv^iUii c o nliullul CPU ui by piu^miimLaiimUi^aic, JLluiiit, t^uui 

4 quAlKj s[}u.ha. fluiu Lliii latch uf ApuLUa. w.hi& die luuui i iiufe j.pi>mA fur c oiijlimuit or 
^ p . upuL> piLJiLLiuJi, ujiiiUumij' UiL iLLjuiiLd ApeLUauflliL piuJiiLi Aoiupl^ ^^iH> the 

^ App iup iiatL icf u eiiLt JUiJ OaiK cunuiL niLa^mtmuiU U) piuJuLc au AWibmiuL >tpctUmu 

^ fulluwj>.ab^ujliaiiLujpLLUuiu — lufelO [(Aau i plc luiLiisily iv ^ ,um^^ ' Aaiiiplt dmli tunnU 
spcLUum) / (n..G.i ' cncL iutuiiiity spccUmu JicfuiLucL Jaik ciuitat Apcttium )] i.u. the 

cuuuu Luiiunul miiyW ipcirUmh iu Uic daik luiiuH njmA>u.J iLfu euu. Ap>.k>tfum. 
j2 y r . Tlic lufelhuJ uf claim 35 further cumpi iilttfii 

jj A. cumlUmig all uf Hic atAmUii^c Api^utia fui uitli produ c t aa i nplc lu piuJute a 

j4 mum Ui avuagc akiuiUancL jpu,Uuiii uf tint piuauct >iani p le, uAiiig tlilj, a iuaj^c aUoibance 

15 i.p i ,vua lu LumpulL Jic Ajmplc >,uiiLpui i Lnt, Ll i mii i .u.ii^tit oi piupm^ of in lutAtba^cJ m a 

16 pn>,i i iuu.'<lj i .stui&J i^alibiAtluu alfe or itlMw. 

17 37. m utttliiua ufUaiiu 35 fmlJici Lumpiuluji. 

18 A. UAUife La&1 » aliaoibaiicCApecUuiul»a(v i auall>> wiUiOiLpic^iiuujlj jUjihI 

19 uilibiatiuii algmitluu tu mn i pulc iimltiplc iu.ultA uf 11>l .wiiplc oumpuumt, a>aiak.tLii.nlc o r 

20 ,,jupeH> uriiileit.i.t fui ail uijiv i dual pioclucL&ampk, Ucttmuu i iifc the a i /u ag^ c>imuui 

cumpuiiLUt, cUaiacluUtlc ut pi u puij ufiiiteieuby AmimjJiifeall uftlic gal uej>aud Jivldwe 

22 ^ 

d te i e &ullAtit J-um by Jic nuuubc i o f absoi bailee spitctta used. 

23 , , 
^ 8. Tltc melltuJ uf claim 2 fui t hci cumpmtjai, : 

24 

A muumliiu >uuiiplL.ii miJ liukLife locaiiun uit piodna Muuplt v^hcic i^UIblutJTU 

25 ■ ^ , , 

Jala wan loIIu^IlJ wUli lUc jainc luuiLiuu QmL wUl bt iiiuuurfcd bj Uil, labmat uiy i<.ruuKi; 

26 . . 
2^ iBulmiquc, uilibialUife pufui tn sj a» fuUuwi. 1) uica^uiU i jt ApccUa uf piuJucl JJUiplu 30 uiid 

^ m e a&uiLub abiUJibaiicL jpcctia, Luntctiiib fui tcfuu i m uiiJ Juik tuiiuit auJ Ateving 

29 lUMAuicuiutt^; 2) umlmakliiti staiidaid labuMtoJy uiutjuicuicntA uu dtc piuduct jai i iplu 30; 

91 
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1 ubsu^lug ihiA it is iiapunaiH lu tli*^ mlulu, o f t bcT < imiucllmd (lial lUc ^^uU^u^ uf die 

2 AAiuplL 30 iliut -u, uiimiujUiUJ bcLivcm Oil Ufclit wui».i.(.v) 120 lamiJ^ 123 Jiiid light 

3 u>HccLimi(^) JHcUuu^ uj;., li^it iIcIllUju CO, Icadiug lu Uil .kpttUoiiiauO) 170 JU^^lLum 

^ 3D;\. Hit iiitf,aiuJ uf Ualm 30 fmtliLi cuiuplUl n g: 

^ A. Uauipuitiiig saiutjlLA, a ^amt>li> tw^tjui a 29 J, lu U»c 1 ilR mujj.iuumcn t 

' luutUuu l i t^ludiiig lu a UfeiH J'^i ' .'^-l'- 'i » ^Itcliiia lulliufe a r n e t lulling smxy^t miivtyuf 295 

8 • ■ 

lUCAiiA, whuL lulliiife Aimlj lUij^ llic cmin. sample fm am miiipuiiuil, cliju jwlci uln. or 

piut>tiL> uf ujlutAl, J^tmfelub, if cullLiatiuu iilbuiUKim aic uju..LiuUcJ lu Qih ^ni i^'mg 

m e ASiiicmuiU uf iulliiife piuJuci), ;Jl uf IUl iLtoiiiul iiK^,^^a fui tliul iaili^lJual piuJuct to 

j2 piuducc ail m u^c abjuilaiiLL i.pum um uu J tlic luUJ piuduct ^mnpuiiLul ui piup.!,rt> ' is 

J J jUAig i wd t o Uiiii ujiL abAUlbAln>o AptHnim. 

j4 38D. Till. MLlhud uf Jalm 3 0 fmUiLi LOiMpi ' lgmg, ' . 

15 A t liaUApuHiH}; ,uuuplL.j, by a imiipK- luiim^.>ui 295, lu the NIR inuumciiKnt 

16 lutaliuu iududiitfe lu ii lifeUt Jel e i.lui, j.cltUiuu u u i lullLig AAmpl^ cuu i ^cy ui 295 iiiuaiis; 

17 peifuiminfe laboiaiu i j lu c asumiiutlA uu thu amio pmtiuii uf piuducl ja mpk 30 Umi j>pcctiA 

18 wuL laKui fiuiii. Jtluiiiiiimb wUcUiti lu scpmaie ASAUipK u»tu .mmllu ^ul puiUum pxiu i t o 

19 ijiMjiaiui^ ai>al>i,ii, a4iuJ.tUi& Oxu Uu». puiod ufUlR data acqul^iliun lu ^ luilci ui Imifeci- 
LimcJs (A i iii^Apuiidiufe lu tliu un-awumiuit uf .uiiallw r o i - laigu piudu c t iMiiplti 30, 

■^^ i e i.peai»Uj>, awuualj i ig, wiOi uiiLh Aub-puUlun uf the, piuduct ^iiplt 30, uiic ui uiul 
Apu.Ua ju.^uciatLd v^i l li dial paiiimlai luuiU o n; a ^ wigiiiiig dit lAbuialui> dclumii i e d 

23 

CU I HUU I 11.1 I U diaiaLUulMl., vi ptupc rt y ofiiilut^t lu u i th ApixUuiu ui H^-cUa fluiii t hai 

24 

uai titula r l o ca t i o n. 

25 *^ 

3 9 The. wUXiod o f elahii 2 fii rt hei wmpibl n g ! 

26 _ 

2^ A. picfuimuig iiuQiemaliLfll pr o c e siiug oil absuibaiiLC Ayci^ Ua piior to 

2g cumluclhig staa^ULul tuiickauAi auMsiu uuil uJibmtluu ixiu Jn.1 builJiiig; pre 
29 piutetjJiig abJ u ibauLL &pccUA UAmg a bin auJ smuulL fmicauu, iLlaliufe b) PAitial 
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2 die yiuc^jK - AAl aUuilmiiLo jpuU - mu iv Hic atJignta u jiupuiiuit aua piuyuiLj ^ulucj 

3 s B clf as DUx, acidity, pll, Ciimiei.J^ tului, iiiltiiial w laLuuiJ di^uidu .tu^uity and 
^ l yyL, auJ t iatiiig quali t y. 

5 40. Tlic m e QiuJ uf claim 2 fmlLiw cuiupiL.mg: 

^ A. mlmimuiig lltu xjumbu uf jouiplu uutdol lu duvdup a taliUaauu model; 

^ ujllLLiiiit - jpcaia mi aU .iampl^A> pufuiming> piiui lo Oc^auug luluiatmy 

^ me^uitmciiU pimUpal Lumvuucul& atud^M^ (TCA) uu Hit alJ.uibauLL a peet ra; 

^ UL.uualLii4 Rcj>ullajul Gujil plu i A Hum TCA (e.g., O^uiL 1 v a. Qluil 2, Qlull 3 vs. 
Svoiu 4, c U..), Aclu>ting a 5ul)^t Un^ uiifeimil J>amplei, (cfe., 4000 of dn!. ongiaal 

j3 MuiplcA Uiai, u.^ a giuuip, jidd a ^imilui luufet, mcau aiid ^ttaiidaid dcviaUuii uf sc o re 

14 valm^i u.»mvaiL.a lu tlit mOiu giuu^ o f uiigiiial yuuplcs 30. 

15 41. Tilt., umlltud uf daiiLL 40 fmawi cumpilAing: 

16 A. peiiudlLally re q ui i iug caUbialimi updalLA lu mautiaimiiumucmcm 

17 awiuttc^, iulmmiAiug Oil (.fluxU. uf ^.oliliaauu updal»»v> aml^^iug, ajt fiuit or 

18 vLgclabk j.am p l«. a ie . in a y aLking aiiJ i^uUiug waidiuiiAc, Hxl «L.llili i y ueji iiAai-ed 

19 iptLUa. CAamiuiu^l i ) i^umpiUm piugiaiu uiJUUullul CPU, aiid Jm.iuuuiii& If tl i c 

20 jmijplc qmJiCft» aj. a puluitial L aliUaUuii updah. Aauiyk, jcLuUug LaUbiaduu ut^da te 
ga mpki. 30 whi^^li cu^u lu^^ to LigU tumpuiiuU valuer auJ wIulUIuii. Scuil values 
dial wiu Oio wue laiigL aa Oil uiifelual i^apk'A 30 Ocme valu e s : 

23 

24 . . 
10 The apparatns of claim 9 fiirther co mprising: 

25 • . . 

^, the flt least one fiiwBtmmeter niitnut are converted ffom analpfl 4»patft1 

26 

2^ h Y at least one A/n cnnverter w N ^^h h««ft«ie. for each at least one spectrometer <! sm 
23 .h^tinr,! inB»tto i.t1e«.^nne CPU I ^p.^ the at least one C?TJ output provided foT eac;tL^ 
29 lea.<it one spectrometeiL ftutput channel 1 ....n.. 
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1 IJI^ The apparatus of claim 8 furthet-c oniprising: 

2 a the least one i lluiiiiiiiitiow H f > ^t source is a is a tungsten halogen lan^p^tlit ; 

3 jillumiflation is transmittEd to the sam ple surface hv fiber optics; 

4 b. the at least one light detector is a fi ber ootics light pjgk^ip; 

5 c. the at least one speotrometer coim? i^«oft & 1 026 linear array detectag 


J2 The apparatus of claim 9 furth er comprising: 

^ A, thft at least one light illumlHV ift» source is at lea.st one at-illumination 

9 


10 
11 
12 
13 


12. The apparatus of claim -H- 8 fiirthe r comprising: 

a. the at least one i Uuiwina t i o i i ^ifht source comprises a plurality of 
14 illuminatio yi fibers: 

j5 b. the Plurality of illumination fibers are ^im>ved such that each illumtT^ation 

1$ fiber is equidistant from adioininti illumin a tion fibers: the at least one ^jght detector is 
17 gositioned centrally in the array of i llumination fibcra. 
IS 

19 14 The apparatus of claim 1? further comprising: 

a- the at least one light detpetwr^iource i s a Atroluialitv of iUumlnatiqn 
fib eib wjE omprised of 32 illu m ination fibers-. 


20 
21 
22 
23 
24 
25 
26 
27 
28 

29 illumination sourceHrco mprised of two SO w light SOUtfifiiil. 

94 


15 The apparatus of claim 4 ^ 9 farther COtnpds.iftei 

a. the at least cme illmnina t ion lieht souro e is a 5w tungsten halogen lam. 

^ The apparatus of claim 9 farther comprising: 

« the at least one illuii i iyflti"" light source is -the- » alurali& Lof 
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Ig The apparatus of claim 16 farth er comprising: 

fl the at least one light detecto r is a-tfae-pluT^ilitV ofWuU detectars 


1 b. the at leafrt one light detector is c omprised of a rluralitv of Hgh^ 

2 detectors^ 
3 

4 jj Xl^c ap paratus of claim 15 furthet_c omprisiiig: 

5 a. the at least one itttmTTtw»twn light so urce is a-fehe- phiralitv of IMi 

^ detectors atcr^rmved such that each llght d etector Is equidistant from adjoininR^teto 
7 

detectors,, 

s 

9 
10 
11 

^2 comprisiner twentv-two li?ht detectors. 
13 

j4 _19 X^e apnafatus of claim 45 1 1finther comprising: 

j5 a. the at least one tt hi m iBa t i o n light so u rce comprised of an ellipsoAdat 

16 ^flartor with having « 50 w bulh with cooling fan : th e at least one jlluniinxHion l igtrtsource 

17 is a tiwrplutalilv of illttmirortitm fibers-ir compnsed of at least one fiber OlJtic fiber for 

18 transmission of the light source to the sample surface. 

19 h. the at least one fiber optic and the at Ip a'rt one light detector spring feiasfiri 

20 np ^inst the samp l e surface: th e pressure exerted by the sprinp biasing limited by the, 
c^a ^c^er of the sample. 


21 
22 
23 
24 
25 
26 
27 
28 

29 21 The apparatus of claim 1 ?- fiirther comofisine: 


^ The apparatus of claim 1 1 fiirther comprising; 

a. the at least one ititmnnation-light source is a, *? w hmgsten halogen lan>PA 
the »t least one Hpht di>teetor is a -^inrie fiber ontic fibcn the muiiiinittionliBht goUTCeJij 
positioned against the sample surface 1 8 0 degrees distal to the detection fihw. 


30 
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1 a fl nolarizaH>w filter is p&dtiftngd betwe en the at least one inmuiiiagu^ 

2 liyiht source and the_ sainple: 

3 h ft mfltching polarization filt<>f is oositior grf hetween the at least oneJtebt 

^ detector and the sample. 
5 

^ 22 T^ft a pparatus nf claim-5&- fi'^hCT comarisinB: 

g thft pola^^z ytion filter is a lit<e «r nolarization filter: the matghififi 
P>,i,^.ori^» k a linear p nUrirAtion filter rotated 90 degr^ in relatio|^ 

pnln^ynticm filter. 


7 

8 
9 
10 

n 

12 


23_ An apparatus to nredict charac t eristics of a sample pei ruuiiiuR Jit AM^tVM.a_uf 
csttiirw^ comprising: 

> at least one broadband H fht source: a sample having an sample SUtface 
15 and an interior, in p "t ^ ^hanism of po^itionine the at least one light soiiree proxima^ tht; 
1$ ff ^Tnpla fturfacc: at least one sh v ttnr intermediale the at 1»gast one liffht source a^<l the sample; 

17 the at least one lieht 80W ce having a |amp output: 

18 b at least onPi lipht detector; oiitput mec hanism of pofjitioning the aft leas< 

19 nne lipht detectot pm^hnal the sa i ^pl^ surface: at least one OoUitnatinp lens intennedlatftth a 

20 at least one lieh ^ <^* ^fletor and the sample sutfa oe : at least one m ec^^m pf pl^j>WnnS th^ 
illumination d «««cted from the sample surface; 

^ e. ^ least one rpf^^ence light dP *^or directed to thft laiWP output; at least 

.h»tt^ intBmiediate the at 1«»st one leferCTce Meht <ietector and the at least one lamp 
^„tp,,t ; at Wst one mechanism of measurin g the illuminatio n detects} from the lamp 0"tP"t ^ 


23 
24 
25 
26 
27 
28 


24 The method ofclahn 2 farth er comprising: 

^ n.inp the nredict ^ characteristic^ «f the sample in combination as follows: using 

29 th^ ratio of the s'T" ^ a airf content to better Predict gating myf^\ity. tesig, gweetfeour 
30 
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1 T^rio: using the combined data from two or mo«- nf the following: sugar contgQt, aci4 

2 nnntftniL pR fimine^^ coloT. ext g n^al imrf intemal disorders to better predict e^tmg quality. 
3 

4 25 The method of claim 2 further co mprising: 

5 ft sensing sample data inclu d ing sensing bv sample presence sensing tnea^is the 

^ mcfience or absence of a sample conveyed on « «flmnle conveyor whUe in motion; sensinjUg 

^ «,mple position »^nsing means the nosition/locatlo n of the samp le ^0 relative to the point 
8 

o pw^iniiTi measurBment: providing prasenee sensing means and POaition sensing means 
^ having outputs to « computer oro prftm controlled CPl): detenTOPjuiT with the comRUtet 
f ^opnim controlled CPU deterniimmrif thP gnmnle 30 being measured is at thg Otnlmftl 
j2 1o«>tionfs-> for »p#rtnim meas i irement: determining the computer ptOfiT?m ff^typlM 
CPU deterrmniBgTf a s ample is present. 

14 

15 26 The method of claim 25 further c omprising; 

16 A nroviding n i e auiiu. A t llt iufi hilah.^ i.t n proximity sensing means for presence 

17 aensipg means. 
18 

1^ 27 The method of claim 26 furthe r comprising: 

20 a. providiPff for position sensing me a ns vrm encoder or pulsC-generator (330) 

rii^ttn ^ sample conveyor 2 9 5 movement and providing one or more electronic or digital 
si^ninls to a CPm 72 which inmates, bv com puter program control, control signals to ti^tia t s 

23 

and stop acquisition of spectra^ 

24 

25 

28 The methtvl of claim 27 further comprising: 

26 

a. detemminy bv computer program con trolled CPU timing for perfgmiaa 
2g ffiferenee testing of light source lamp, spe ctrometerperfbrming of rgfeTCT^e ^ggtfT^fc^Oight 
29 ftfttiree lamps «f ^4 of spectr <>mflter receiving s pectra input from detectgn^ 
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10 


1 29 The meftod of claim 7 ^ fiirther comprising: 

2 a , tflrtine of reference inclu( <it> f> measurem ent of dark spectra nnd/or tefference 

3 spectra and/or standnrdycalibration samples,^ 
4 

^ 10 The method of claim 29 futthetLC omprising: 

6 a using a collim atin ^ lens 78 and or other lif ht transmLssioi^ means ^Dchidips 

^amnlc fibeiW»otks *».nsfer the U f>l>t «hM has interacted with the sample 30 to 
the spcctrometerfs^ 170 detectors ?0P to achieve lip>it source hmi> light coUgctiOT 
„^*, ^r>^ uihiM a LulliiiMiii . f- iLi i A 70 ai.J i" uiI.li lidn tiaiiuululun meMm uiduJiuK fu{ 
ejun.iulc fiLu - or i 'u-^ I- ■ ■ iiii-ru liphL tliJit hail iiilLiaclLJ wHU .uiinplL 30 Ig ^ 
j2 i ... . . . L.Luif.»VV7n dULuiuiA j nn r making. -?-if ^o'e 30 ia present other referencfi 

j3 mA»«uK>ments nr^r^nm^o imprc v *^ ^t^hUitv and accuracy 8odr»rincliiding previo gste 

14 ii,«a^tMned dark spectra, t^fer^ nee snectra flnmp intensity and colQr o^tP^t). an4 

15 standard/calibnitiiMi samples, which may be o ptical filters or nolvmers or offianic materia} 

16 with known and repeatable snectral cha r at^Hfiticsr-W pensurements where such 

17 m^««.r«.n»entsiiichideih«t-a» ^ ^.1i- .^ItLiL iiu ,anwU. i.v l.luAWMt I't^V^^I^ b'i'-aiL not jhiBSSg 
IS 1 ) measiiring « reference spe^ tnit y fintensitv y^. wavelength^ of the light sonrcefs), 2) 

19 p ^ pisuring thP dark current fno light co n ditions^ of one OT more spectromgteifs) jZfi 
detectorf 20O including but not limited tr. tha sample spectrometers) \ 70 an<^ «he 
pference spectrometer^s^ 17 0-, and 3^ Stan d ard ftr calibration samples or fUters 130 oir 

22 

materials 

23 
24 

•^1 The apparatus of claim 8 fiirther comonsttta; 

25 

p ff^m pie presence sensing means for sensing of the presence or absenpg of a, 
sample conveyed nn a sample c m^v^jvof while ip mntimi: sample tWsWon sensmR means of 
2g rti^ pof^hion/location of the samp l e 30 relath^e to the ffoint of ?PWlTum measurement; 
29 presence sensinP m«.ns and oosi H ^ s^sing means havhlg OWPPts tp a computer program 
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1 ^tmllt^ri CPU: the comouter gr o ^^m controllfed CPI) dgtcTminiiig if t^e sample 30 beinft 

2 iT^ «.^ned is at tHft Aptimal loca t icMif.O for soectnim mensuremetir tbe, computer PTOffiam 

3 finntrolled CPU detefmin inf^ if a sample is present 


4 
5 
6 
7 
8 
9 
10 

n 


22 
23 
24 
25 


32 The apparatus of claim 3 1 fUtther comprising: 

a. presence sensing means is a pto ximitv sensing me^tis.^ 


33 The apparatus of claim 32 f^nftie r comprising: 

»■ nosition sansinP m«.n>i is an en r ^ar ^ pulse generator 330 dgt^ctinR sample 
<^oI1 v^oH^ 29S movenient and providing one or r n"re electronic or digitaLsjgnals X9 ^ CPU 
j2 1 72 which initiatt^g hv compu t er pfft^m coptrol. control signals tn initiate and S^op 
acquisition of spegtra.. 

14 

15 34 The apparatus of claim 33 furth er comPtislQgl 

16 «■ computer proomm controlled n Pl J timing for performinK refe^gpce t^gistin^ of 

17 l ^pht source lamn ^nectrometer P ^orming of reference testing of Upht source lamps and of 
IS snectrometer receiving spectra input from det^Ig, 

19 

35 The aoparata<; of clai m 34 fiuiher comiwriglng. 

a. reference tP atin p including measurem e tit of dark spectia and/Of T^f^^ spectra 
Hnd/or standard/calibration samples. 


36 The apparatus ofcla iffl 35 further opmprising; 

a light souice lamp light collection achieved usln y a collimatina leas 73-andor 

26 

27 other light transmi«ion means i n cludinr fer<«aHmte fibe^optics to trai^sfer lipht tha< 
23 ^^ft intetaeted -wilh the sample 3 0 to the spectrpmrt^ffi't 1 70 d«t«ctors 200H if HP m*P^^ 30 
29 i.; nreseni othcf rrference measu r ements are twade to improve gtabj^ty yid accuracy such as , 


30 
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1 r^i»...1v i^etrtion^d dark spectra. r eferPTice spec tya (lamp intensity and color putput), and 

2 c«^rti.«i/«tlibm t4»n .«^r^\^. wh ich mnv be cotlcal filters or polYmert or Of Ba^is> ?>?^eqa l 

3 with known and PT^.«ti.Me soectra l nhnrBcteristicsHVtf measurements that are when no 

4 c^pt^ k present inr.>..rie. hut are nnt limited to n measuring a irgference. spectniti^ fhrtensit j^ 

5 xv»v^>«nrth^ o f th#^ li pht soiin:e ( .-> mea.;uringthe dark current (no \m conditionsVQf 
^ or «,ore 5i>ectiv^n,«r^«^ 170 det ftctotTs^ 200, jn cl^idtl^ft but not limited to the sample 

e p^^^t^r«^ 1 70 and the r eference spectro-n^^..^ 1 70. and ^^ standard OT ^ftlilff^tiCT . 
qa^ ples or filters 13 0 or material. 


7 
S 
9 
10 
11 


37 The method of claim 2 further compmlpgl 

j2 ^ . measuring hv reference m ^«»rRment cb»TipAft i^ light sonrce IWHD intensity or 

j3 mrt piit. a ,«fe,^ce snectfon w ^^r output and outnut of spectroiqet«^r receiving sample. 

14 ^ppctra input ffpn^ A^^ct^i tra nsmitting light from light so\iroe lamps to t^e T^feFnce 

15 g p^t^meter with detector » sing a reference litrht transmission meatts^ 
16 

17 ^« The method of claim 3 7 f.iitl^fty eoip(^prising: 

18 a. using fibep^mticis as the reference li eht transmission means, 

20 -^9 The methftd of claim ? 7 ftirther comprising: 

n. using a li p^ t pipe as tl ^ e ^ference light transmission mejaqi . . 


21 
22 
23 
24 
25 
26 
27 


AO The method ofclaim 37 farther com prising! 

positioning the refetgnce light t r ansmission means, attiie li»tht sonrcq Iflipp. tO 
«1low only light fr^ the light soi n t^ lamo to enter the reference Ugfrt transmission me;ap , s. 


2g 41 The method of claim 4 " further comprising: 


29 
30 


100 


Received Itom < 5097353585 > at m03 6:13:00 PM [Eastern Daylight rune] 


OCT.03'2003 13:59 5097353585 


LIEBLER, IVEY S CONNOR 


#3698 P. 033 


1 . p»«r.in^ nt least a«a light shutter int^^iate each \\Ph\ sonroe lamp and each 

2 reference light tr.«<»r,ission mean '^- » p<^mg and dositifT the at least one light shutter^ 

? shutter control means.. 
4 

^ 42 The method of claim ^7 fVirther co mprising 

^ n. Tnea.<urine. bv the reference spectrometer, each light source famp gep^TSteha 

i^pn^in p the mference soec v r r"^ output to the computer contral)od CPU; storing in the 
f^T I i^ tRnqitv vs. wave lan r**^ soectru m profile for each light source lamp; comparing tfie 
^ny^^ W ^tensitv VS. wavclc f 'Hh .^nectiiim With the reference spectro^Tietgr output; 
^«>tRnnj ^irtg from the c ^nnrison the condition of the liprht so^^ce ^^mp, 


7 
8 
9 
10 

n 


12 

43 The method of claim 2 farther compristpgl 
^4 a. ..sing the de «^t«.H s pectru m as « reference soectnun, for purposes of calculatip^ 

15 an absorbance ^or log s pedrum. which is linear with concentrativM f-fni K~u-u itBn3£ 

16 ui flL i ditu ui uumids ( irfi'mne-^sretcr). 
17 

18 44 The method of claim 41 fiirdier compriaing; 

19 a. closing aJI of the light shutters of t he reference light transmission nneat\SL 

20 allowing a darV ^-iiTT«nt fno lig h t condition-^ mea.surement of the spectrometer (170) 

2^ detectorfs'> r200V measuring th P ^arlt ^..rrent and its intensity value at each wavelength (OX 
A^^r^t^ ) p iy t.1- siihtractiP f T the mea.sure d dark current from a reference speCtnam obtainfi<l 
with the shutters (330) open. 


22 
23 
24 
25 
26 


4^ The method of claim ^ 7 farther comprising: 
2^ a TTieiMtritie a refeigncesT) f ^tneter output and a sample spectre 

2j nm pit dark current: ahieldinp tw shieldin p means, the inrxit to the refermgg 
29 spectrometer a nt^ the intnit t o sample spectrometeic; xiaputtinp the refetep , Cft 


30 
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1 s pectrometer output and the sample spe ctrometer to the computea- contyoUed . qg li; 

2 suhtragting the output measiiTsd from the r eference soectrometen subtiactrog ^ 

3 output tneasured from the sample spectroxtieier. 
4 

5 46 The atrparatus of claim 8 furth er comprising; 

^ a. at least one light detector fS ^ having at least one outPttt (82) to at least one 

s pectrometer ^70^ having at le a ^t one detector f?,00\- at least one colluminatii^ X^f[ 

^ (78-> intermediate the at least oi^ ^ linht detector f 80> and a sample (30); the a\ \^ 
nnt ; lifTht detector f 80^ positioned to He^erf li^ht frttm the sample GO); at least om 
U pht source 020^ lamp ri23); light shielding means intermediate the at least one 

j2 It pht source f 1 7-0^ lamp f 123^ and a samol ft at least one aperture,(3 1 0) ii^ thg 

j3 lit^ht shielding means to allovr i lhimination of the sample (30) by the at least one ligltf 

14 pftiiree (120^ lamp (123^ at l^st one light interTUPtion means intermediate the at least 

15 one light source n 701 lamp fl 23^ and the a t least one aperture f3l0); the at least oj}& 

16 li ght interruption means operable bv at leas t one light interruption control ipeans; the 

17 at least one Itpht interruption control mc f ns receiving control signals ftpm »t least 

18 one CPU (\ 72\ having at least one light interruption operaring control output; at lea$t 

19 one reference li^ht transmitti ng means receiving reference liffht output from the at 

20 lea yrt one li^ht source f 120) lamp n23V at l east one reference light intemiption ypean^ 
intermediate the at ^east one lififat ^o»«ie n20) lamn (1 73) and th^ at ^east one 
Tf^ference li ^* trtmsinittinp means: the at l eagt one refeimce light intemtptioB means 

ooe«,h1e bv at lea5tt one refereti c e light intemmtion means control means; the at leas^ 

24 ' 

^T^^ ^erence light intem i ption means c ontrol means (.30S) receiving control signals 

^ fmm at least one TPTT ri72) ha v T i ff «t least one reference light interruption QP^thig 
26 

control output nOT>: the at least one re f erence light transmitting m^a^ m) 
23 providing an inmrt to the at least Q ^' ^cttometer (1 70) detector (200); the at \css^ 
29 one CPU ri72) providing at le^ *^ one lamp power 0Utt>m (\25) tP tfw ftt \^.<?J\9. 
30 
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1 U pht snurce a20^ lamn <\23Y the at least one spectrometer (1 70), tece^vrnR input 

2 f yoTTi at least one reference Upht transmitti n o mfans f 8T> having at least output 

3 received bs in input to the at least on e TPtJ miY the snectrotneter output (8^ 

4 na pahle of A/D conversion to form incut to t he »t least one CPI I (1 72); the at \mi 

5 nnc snectromater fno^. receivinp input from at least one detector output ,(8^^ 
^ received as in i^ ^ put to the at lea-rt one CPU f 1 T^^- the spectrometer OBtpwt (82) 

capable of A/H conversion to form inpu t tf> the at least one CPU (172); mou^tms 

* means to mount lieht sources n7m lamps f P^V detectors (80^ light xnteTTWtio^ 
rr»>r^^ iTicliidin ^ shutters f300\ shi mar control means (305). reference liRbt 
transmitting means fSn and case (250^: e p tyirier/pulse generator (330) input tQ CPU 

j2 n 77.^ providing sample conve v or (295^ movement data; compyter pyoff^m t ooBCTate 

j2 CPU f 172'> in dgta collection and controli iinctions. 

14 

15 47 The method of 37 fur ther comprising: 

16 a- measuring- as a reference measuremep T. the light source (120) lampfs) 

17 n 23> intensity vs. wavelength output u sipp reflectinp means f 360V. positionmR 

18 T^flpctine means f -tfiO^ to refle c t lipht from lieht source lampp to ^ ^^ht detector 
1^ j^avinp a light detector output which is received hv a spectrometer detectoi;„ 

20 

48 The method of 47 fiirriier comTOism£: 

a- tx)sitiojiirig the reflecting means, bv rej ection position Tnews. to a position 

' reflect light from liAt sou Ttie lamps to a light detector as dictated by legectinR 

24 . • 

cpTitrol means nORV as an output from a CPU fl72\ controUine the refection 

p^^itinn means: the CPt t H 72V via m eans, detecting the presence pt ^bg^ce . plft 

26 

2^ sam ple f30^ and, when a reference measorement is to 1?e made, i nserting tl^^ 
23 Meetin g means as dictated bv reflecti pp control means f308) contrpUiftg ftg 
29 reflection position means a s an output from a computer Program controlled CPIJ 
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1 (1 77 V. withdrawing the refle^inp means a s dictated by reflecting control means (3 . 0 . 8 ) 

2 nnntTttllin p the reflection T^sition mea ns as an output from a comptttgr program 

3 rnTi trp"edCPU(172). 


49 The apparatus of claim 8 further comprising: 

a. reflectit>g means, positioned hv reflection po ^^i"'^ t^aans, tn a poisition to 
^flftct li pht from light source lam ps to a light detector as dictated bv reflgc^ 
mntT^l mejMS n08V as an output fro m a CPU f 172y controlling the refect^Q^i 
rsn^Wim means: the CPU (172). via means, detecting the presence or gbggace pf.^ 
snm ple (^0") and, when a reference m ^TOrement is to be made, insertWR the 
reflecting means as dictated bv reflectinp control means f 308) controjling the 
j3 reflection posiHon means a s an output from a computer program controlled CPU 
j4 n 72V withdrawing the reflecting m e ans as dictated bv reflecting control mcang (308) 

15 contTolling the reflection position me ans as an output from a con^puter program 

16 cnnti^lled CPU (172). 
17 

18 50 The apparatus of clai m 8 fiirther fr.mpTtRinp; 

19 a. a light reflecting or difflMine body fo r obtaining the reference spectrum 

20 Tnav also be obtained bv mechanical in sertion of reference means f430> in or near tbe 
location where actual sample (30) is nor m ally measnred. which is betweeo the Ufibl 
source f 120) lamprs) f 123yand reference light transmis sion means (3 ?Q) leading tfi 
tbe sam ple spectrometer (1 70) detector f 200)fs): insertion is bv insgytion means 

24 

innliiHin p but not limited tn an actuator system (4 00) capable. uPOP receiving control 
si pnals or me? >«c w y^npniTed hv those »f ftrHinafv sTrill including control signals ox 

26 

means provided from a CPU f 1 72). of opeT « rian of an actuator (410) causing a pjston 
2g (420) to extend (421 ) and retract (422): power, including fbrtjxam pte elepfijSiL 


29 
30 
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1 pneimiatic. hydraulic and other means, is provided to operate the a ctuator by power 

2 tm yif^mission means f440Va: * mill h e . A\}\ii ' c ^uiiul hv tliQ.w uf mdinan" 
3 

4 5 1 The method of claim 2 further comprisipg: 

5 a illnmiTiatiTi ^, with at least one light source lam p, the sample interior whilg 
^ the sample is rolling or revolving, where a rollin g measurement generallY iTOprovjnR 

whole product m easurement. 


7 
$ 
9 
10 
11 
12 


S7. The meth "H nf r.laim 7 fiirther comprising 

ji ^ , illuminatiTip- with at least one light source la mp, the sample ioterjor whilg 
the sample is not rolltog or revolvin g - where a non-rolling meaairgment provides 
^er accuracy and introduces less spectioLao ise due to movemeoL 

14 

15 53 The method of clniTT ^ 2 further comprising: 

16 a. ohtaining. as a sample passes bv the point of spectrum agflyisition, 

17 multiple spectra, where each spectrum rKpresenting a different measurement location 
1^ or area on the product, 

54 The method ofclaim 7- farther comprising: 

a nptimiTipg si gnal-to-noise and accuracy wit h small and large samples by 1) 
HfttCTmining the size or weight of the sample h v weight or mass sensois L-amuWlj o 
the-tndustrr. 2'> utilizing a color sorter or d efect sorter to provide .d3t«. s^-r-. fjgm 
«mi«Tr .ii CCD Invm eff: 3-> uril i?.iTip other size sensors based on magnetic, inductiye, 
lipht reflectance or multiple lieht beam curtain s, luiuhaju to ulLa iiulustaea .. 


21 
22 
23 
24 
25 
26 
27 

2g 1^5 The method of claim 5 4 fiirther comprisitxfc! 
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1 a, adiusting. in accofdance with the rel a tive size of the sample, the hai:<jvgua 

2 spectmm acQui5ation parameters or the am o unt of lighL g.u„ bv mui. mi aMciliu.c 

3 niOl size, t o provide an improved sig n al-to-noise ratio spectnim for large s^p}es 

4 and/or to prevent detector (80^ saturati on hv li pht for small product sgmple (30); 
^ dLte,etor - («0> ^ lxuuj.ujl m iuli^maliun tinit uui be set fm IcinR u auu. ptAo dsfer 

\A i ^i. 1 111.11111.1 .wmiulLi nm mill Cat Ah iiHu LiuiL oariuJi> fm j^imll ■pttKtoe*-. 


6 
7 
8 
9 
10 
11 


56 The method of claitn 2 further c omprising: 

a. improving ac^'-itraev bv insr ^ ection of multiple individual spectra coUect^ 
ft^iT^ a sinyrle sample: removing po or gnfllitv or "outlier" SPeCtfa; C^lculala^JlS 
j2 absorbance sp<^tnim from the ravir data collected for dark, reference and sample; 
^3 inspecting each individual spectrum fto m the series or batch of SPectra acquiTgd 

14 each individual product sam ple bv a computer program controlled CPU or bv 

15 p^pramTTied hardware: deleting poor qu a lity spectra from this batch of specrtra, usin g 

16 the remaining spectra for constituent o r property prediction; cQTObiging the retained 

17 spectra of the product sample with the appropriate reference and dark current 

18 measuremente to nmduee an a hsorbance spectrum as follows; ^bsorbance spectrum = 

19 -loelo [(sample intensitv speettum- sample dark current spectrum't / CrefCTCnce 
intensitv spectrum - leferepce dark curr e nt spectrum^l i.e. the absoibance spectyunUS . 
equal to the negative logarithm (base 10^ of the ratio of the dark cwxept corrected 
sample spectrum to the dark current corrected reference spectrum^ 


22 
23 
24 
25 


S7 The method of claim 56 fiirther comprising: 
a ftomhinin p all of the ftbsorbance spectra for "^f^ pifx^iet sample to 


26 

2^ produce a mean or average a hsorbance spectrum of the product s^nple; using this 

23 average ahsorbance spectra to compu te the; sample component characteristic QT 

29 property of interest based p n a previously stored calibration algp^^- 


30 
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1 58 The mgthod of claim 56 farther comprising: 

2 iiQin^ «>^n>i ft Wyh^ nce spectrum ^^*^1Vi,^^^^ with the PTevjously stored 

3 calibration algorithm to comt>ute multi p le results of the sample component, 

4 characteristic or property of interest for an individu al product sample: determimag 

^ the average or mean component, characteristic or property of interest by sumi^jt^^ all 
nf the values and divid in g the resultant sum bv the number of absorbwce spectra 
used. 


6 
7 
S 
9 
10 
11 


59 The method of claim 2 further comprising: 

a. measuring samples and linking lo cation on product sample where visible/NIR 
j2 data Avas collected with the same location that will be meastired by the laboratory refjgrence 
j2 technique: caHbrtrting performed as follo ws: n measuring spectra of product sample (30) 

14 and measuring absorbance spectra: corre cting for reference and dark current and s^ori,r^ 

15 measurements: 2^ undertaV in p standard laboratory measurem^ts on the product smpX^. 

16 f30V observing that it is_lmpoTtant to the s uccess of the NTR method that the portion of the 

17 sample f30> that is interropated between the light so uTce(s'^ (120) lamps (123) and lirfit 

18 collertion(s) detecton ^ ^ .u.. Im lu Jeuictors (80). leading to the spectrometers) (1 70) 

19 detectors (200) is die same as thatportion measu red bv the_standflrd laboratory technique, 
20 

60 The method of claim 59 further comprising: 

22 

a- transporting samples, bv a sample c onveyors (295). to the NIR measurement 

location including to a lif^ht detector, selecting ti lling or not rollina.^tnPle conveyor (295) 

24 ^ - - 

means: where rolling analyzing the entire sampl e for the component, charactenstic or 

25 

property of Interest: averaginfL if caUbiHtio n algorithms are constructed in this way (tt^ir^ 

26 

27 fnBiL.wreniente of mllimg produ c tV all of the retained SPCCtm for that mdividiH^lRCO . <i3io lto 
2g produce an avera^ absorbance spectrum and the total pro duct component or property is 
29 flssigned to this OOG_ate »orbance spectrum. 
30 
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1 <i1 The method of claim 5 «> further comprising: 

2 a transportiiig samples, bv » sam ple conve yer <29SY to the NIR measu^e^ne^>t 

3 Incation including to a light detector, selec tion not Tollinff sample oopveYor (295) means^ 

4 performing laboratory measurement on the sam e portion of product {aiiqple QQ) tl^at 

^ snectra were taken from: determining whether to aeparate a sample into sm aller sub-poTtigas 

^ p^ft y to laboratory analysis: adUiirtins the rim » period of NIR data acquisition to shorter or 

^ lonixer times, cortesnonding to t he measurement of smaller or larger Product samples (3 . 01 
g 

T^Gtivelv: associating with each su h-nortion of the product sample f30>, one or more 

9 

ep«^ a^^neiated with that oartieular lo ft Ation: assigning the laboratory determined 

10 

component, characteristic or property of interest t o each spectrum or spectra mm that 
^2 pftrt^ular location. 

13 
14 
15 

16 62 The method of claim ? farther comprising: 

17 A. prefomiing mathematical processin p on absorbance spectra, prior to 

18 cy>i,diirtine statistical correlat ion analysis and calibratt<m model bujldi^ffiLRrg; 

19 processing ahsorbaflce spectra using a bin and smomh fimction: relating by Partial 

20 least squares f^nalvsis for variants thereof such as piecewise difgct standardizatjQ^O 
2^ the processed nbsofbance spectrum to the assigned component and pf opcrty va^ues. 

siic^h a5. Brix. acidity. pR fimmess. oolor. internal of external d isorder s^^ity 
type, and eati ng quality. 

24 
25 

63 The me t ^f>d of clai m 2 figther compnama: 

26 

A minimizin g the number of samples needed to develop a calibration m<ri sL 
2g r^llectinp s pectm on all test san^ples: performing, prior to destructive laboratory 
29 m^.mrements. p rincipal components analysis (PCA) o^^ tl^ absorbance SPftcas ; 
30 
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1 p^en^ring Resul w Rcore olots from PCA (L.t;, ,.Ou>iL 1 ^.t, Gcui't 2, guwc 

2 nLAHL 4. at.V selecting a subset of the origi n al sam ples fe fn 4n";aura^^ uiMoal 

3 MiiinliLi uf .jum ^ from the S c nre ninf; in either a random fes>»ion OTby selectinR 

4 ^Tri ples that. a« i « pmu p. yield a siinilgr Tange. mean and standard deviation ots.co.l£ 
^ values comtvired to Ae entire grovtp o f original samples (3.QL 


6 
7 
8 
9 
10 
11 
12 
13 


M The method of claim 63 ftirther comprisiofi: 
A periodicallv requiring cg »1ihfation undf*?" ^ mnintnin measurement 

, tn<«i>^i^n p the efforts of ca lihrfttion updatffi: analyzing, as mtfil 

.,^fT«^h^^ f^ W'g« are in n packing a n rf ^orrine warehouse, the visible/near iaS^ 
cp«r.tty; evaminigg bv computer pro f^ram controlled CPU, and dfit,emiiT»inS 
c^t^ple qualifies aS a potential calibration utidatc ;ample: selerlinP calibration update 
j4 gamnles HOI which cover l o w to hiph component values and which ha,vc Scoy^ 
15 vfihies that cover the same r a nge as the original sample's f^O) Scpre values. 

16 
17 

19 
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22 
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